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学位論文概要（Dissertation Summary） 
Ethylene (ET) signaling pathway is involved in the plant immunity and contributes disease tolerance to 
necrotrophic phytopathogens. It is known that ethylene response factors (ERFs) play important roles in 
the transcriptional regulation of defense genes by ET. In this study, we analyzed the function of 
AtERF71 gene in the disease resistance against hemiotrophic fungal phytopathogen, Fusarium 
graminearum. When conidia solutions were dropped onto intact leaves of Arabidopsis plants, both of 
ein2-1 and ein3-1 mutants showed enhanced disease resistance against F. graminearum compared with 
wild type. This result indicates that ET signaling pathway negatively regulates the entry resistance to 
Fusarium pathogen into leaf epidermis in Arabidopsis plants. Then, we found that AtERF71 gene 
belonged to group VII ERF family is significantly induced by inoculation of F. graminearum via the 
EIN3-dependent signaling pathway. The enhanced disease resistance was observed in leaves of the erf71 
mutant compared with wild type. In addition, the expression of JA/ET-responsive PDF1.2 and PR3 
genes were significantly downregulated in the erf71 mutant after inoculation with F. graminearum. 
These results suggested that AtERF71 gene negatively regulates disease tolerance to F. graminearum by 
way of the ET signaling pathway in Arabidopsis plants. Furthermore, we prepared Arabidopsis 
transgenic plants in which AtERF71 or AtERF73 gene constitutively expressed. The AtERF73 also 
belonged to the group VII ERF family. The ET-responsive genes such as PDF1.2 and PR3 highly 
upregulated in both of 35S::AtERF71 and 35S::AtERF73 after inoculation of F. graminearum in 
compared to wild type. Interestingly, SA (salicylic acid)-responsive PR-1 gene is also highly expressed 
in both 35S::AtERF71 and 35S::AtERF73 plants. Although the antagonistic interaction between the ET- 
and SA-signaling pathways frequently observed, the activation of both SA and ET signaling was 
observed in the 35S::AtERF71 and 35S::AtERF73 plants. These plants likely enhance disease resistance 
against both of biotrophic and necrotrophic phytopathogens. I will study the synergetic effect between 
SA and ET signaling by AtERF71 or AtERF73. 
 
